Nepalese orchids are made up of 458 taxa. Despite a ban on the collection and trade of all orchid species in Nepal, numerous anthropogenic factors are leading to the rapid loss of natural stands of germplasm. Biotechnology, specifically in vitro propagation, may be the only viable solution for preserving and reintroducing endangered germplasm back into the wild. Despite the large germplasm base, only tissue culture studies have been conducted, and most have focused almost exclusively on in vitro seed germination, the bulk of which have been conducted in the past few years. No other biotechnological advances have yet been made. This brief review provides a short synopsis of the advances made thus far in the in vitro propagation of Nepalese orchids.
The use of tissue culture for Nepalese orchids
The Orchidaceae has an estimated 870 described genera and in excess of 25 000 species (Dressler 1993; Swarts & Dixon 2009 ). An estimated 458 taxa of orchids are found in Nepal (Rokaya et al. 2013) , "including 104 genera, 437 species, 16 varieties, 3 subspecies and 2 forma and 18 endemic species." Such detailed checklists are important to ensure that a solid botanical base of information exists to develop a structured biotechnological and preservation programme. Such a programme would involve the use of tissue culture to preserve and multiply rare germplasm, genetic transformation and molecular breeding to improve weak germplasm by introducing novel or strengthening characters, and traditional to obtain progeny with introduced characters. Wild Nepalese orchids are popularly known by their vernacular names: Sunakhari, Sungava, Jiwanti, Bankera, Thur or Thurjo. Orchids in Nepal have ornamental and medicinal uses (Acharya & Rokaya 2010; Pant 2013; Pant & Raskoti 2013; Subedi et al. 2013 ). Pant and Raskoti (2013) To meet the demand for various uses and to protect endangered Nepalese orchid species, new technologies need to be developed for mass propagation. Biotechnology, including tissue culture, is an essential tool for the preservation of rare or endangered Nepalese orchids with ornamental and medicinal value, and improve their characteristics (Acharya & Rokaya 2010; Pant 2013 Pant , 2014 . However, very few studies, outlined herein, have been carried out in this field in Nepal, and most studies have been published in local or relatively unknown journals. The aim of this review is to provide an overview of the biotechnological techniques used to grow and/or preserve Nepalese orchids and to provide some future perspectives.
Conclusions and future vision for Nepalese orchid biotechnology
The use of tissue culture for the preservation of Nepalese orchid germplasm has a very recent history, which began in 1988 but intensified after 2009. Table 1 indicates that tissue culture has been applied to 15 species (in 7 genera), about 3% of the total of 437 species of Nepalese orchids. Unlike orchids from other locations around the world, including neighbouring India, which already have a rich history of tissue culture and other biotechnological applications (Hossain et al. 2012 ; Teixeira da Silva 2013), the application of tissue culture to better understanding Nepalese orchids, and preserving or commercializing them, remains relatively unexplored. Table 1 reveals that most studies to date have dealt with in vitro seed germination and seedling production often followed by micropropagation initiated with a seedling explant. Almost all of the studies involve a sterilization procedure for the green pods or capsules and culture on Murashige and Skoog (1962) -MS basal medium in the light. Subsequent development of the protocorms and the induction of protocorm-like bodies in the presence of plant growth regulators characterize most of the studies listed in Table 1 . Applied aspects such as synthetic seed technology for cryopreservation (Sharma et al. 2013) , genetic transformation (Teixeira da Silva et al. 2011) , the use of thin cell layers (Teixeira da Silva 2013) and in vitro flowering (Teixeira da Silva et al. 2014 ) are all aspects that are unexplored and that would enrich the focus given to this group of as yet poorly understood orchids desperately in need of conservation. The government institution, The Department of Plant Resources (DPR) under Ministry of Forest and Soil Conservation (MOFSC) in coordination with the Central Department of Botany (CDB), Tribhuvan University, have initiated tissue culture of native orchids (KP Acharya, personal observation). However, this type of program needs to be implemented on a larger scale in order to cover the wide germplasm base that is under threat.
